The guanine-plus-cytosine (G+ C) ratio of the deoxyribonucleic acid (DNA) was determined for 7 Acholeplasma and 24 Mycoplasma species by a new method that combines a micro-scale preparation of DNA with isopycnic gradient centrifugation. For three Acholeplasma and seven Mycoplasma species, the results were compared with values obtained by other investigators.
The determination of the guanine-plus-cytosine (G + C) ratio of microorganisms is a common method for assessing their taxonomic and evolutionary relationships. It is also used for the characterization of mycoplasmas and their demarcation from eubacteria (10) . This is possible because the G+C content of mycoplasmas is in general lower than that of eubacteria. In many mycoplasmas it is among the lowest known for any organism and lower than any reported for eubacteria. The G+C ratio has been determined for most of the mycoplasmas described so far but is still unavailable for several species (14) .
The main purpose of the present study was to complete the characterization of the mollicute species described by us: Mycoplasma equigenitalium (9) , Mycoplasma subdolum (ll), and Acholeplasma hippikon and Acholeplasma equifetale (8) by determining their G+C ratio for fulfillment of minimum standards for the description of new species, as defined by the Subcommittee on the Taxonomy of Mollicutes (6). For this, a new method was used that combines a micro-scale preparation of deoxyribonucleic acid with isopycnic gradient centrifugation. The method has recently been described (3) and has already been used successfully to evaluate the taxonomy of the genus Bacillus (2). In addition, some other mycoplasmas were investigated. For some of them the G+C ratio has not been determined before, whereas others have been included for comparison purposes.
The mycoplasma species for which the G+C ratio was determined and their sources are shown in Tables 1 and 2 . Mycoplasma alvi and Mycoplasma sualvi were cultivated in the media described by Gourlay ( 4 , 5 ) , Mycoplasma lipophilum was grown in the medium used by Del Giudice et al. (l), and Mycoplasma genitalium was grown in SP 4 medium (16) . The other Mycoplasma and Acholeplasma species were cultivated in a medium that consisted of PPLO broth (Difco Laboratories, Detroit, Mich.), 16.8 g; distilled water, 800 ml; horse serum (unheated), 200 ml; 25% (wthol) fresh yeast extract, 10 ml; deoxyribonucleic acid (Sigma Chemical Co., St. Louis, Mo.), 0.02 g; penicillin, 2 x lo6 IU.
The method used for the determination of the G+C ratio has been described in detail elsewhere (3). To account for various yields of cell mass, each 1 to 5 ml of mycoplasma broth was centrifuged at 8,000 x g for at least 15 min. The supernatants were discarded, and the pellets were suspended in a mixture of 60 pl of 0.15 M SSC buffer containing 60 pg of lysozyme and 20 p1 of an ethylenediaminetetraace-* Corresponding author.
tate-containing solution of detergent (3). After lysis at 56"C, 30-pl samples were mixed with 500 pl of an appropriate solution of CsCl in water. The CsCl solutions were equilibrated in a Beckman model E analytical ultracentrifuge in batches of five in an AN-G rotor at 25°C and 44,000 rpm. The ultracentrifuge was equipped as described previously (3). Plasmid pBR322 (G+C content, 53.71 mol%) was used throughout this investigation as a marker deoxyribonucleic acid; its supercoiling was broken by preliminary treatment with the restriction enzyme EcoRI. The G+C contents were calculated by the method of Schildkraut et al. (15) .
The results obtained are presented in Tables 1 and 2 . With one exception, the values were gained from multiple runs and represent mean values. Table 1 contains mainly Acholeplasma and Mycoplasma species for which the G+C ratios have not previously been determined. In Table 2 the G+ C ratios obtained by isopycnic gradient centrifugation are compared with the results obtained by other investigators. There is reasonable agreement between them. In the first two of three runs with Acholeplasma axanthum, an additional sharp but small peak was seen overlaying the deoxyribonucleic acid peak. This peak showed a proteinlike spectrum but could not be eliminated by treatment with proteinase. It was absent in a third run. It is possible that this additional peak originated from the presence of a bacteriophage.
The results show that the G+C ratio of the four Acholeplasma and Mycoplasma species from horses described by us (A. equifetale, A . hippikon, M. equigenitalium, and M. subdolum) are within the limits of the G+C ratios characteristic for mollicutes. This affords additional evidence for their membership in the class Mollicutes. It also applies to the other Acholeplasma and Mycoplasma species investigated, for which G+C ratios have not previously been determined. In most cases, the G+C ratios obtained were lower than any reported for eubacteria.
